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COMPAT IBILITY OF REFRIGE RANTS AND LUBRICA NTS
WITH ELASTO MERS
Robert H. Seiple
Dr. Gary Hamed
University of Akron

RESEARCH GOALS
The research focuses on the compatibility and change of properties when
ehtstomcrs ;~r~
immersed in refrigerants and refrigeration lubricants. A wide variety of new
materials haw
been proposed that may replace existing refrigerants and refrigeration lubricants
in the near
future. This study has been initiated to determine systematically the effect of
a selected group
of refrigeration materials on the properties of elastomers that now are used as
seal~ <tnd llo,cs
in refrigeration systems. Data generated in this study will be useful to refrigeratio
n equipment
manufactu rers.

INTRODUCTION
The most important factor affecting the absorption of solvent is the elastomer
type. Swelling
is maximized when the solubility parameter of the elastomer and solvent are
matched. filler
type and amount also influences solvent resistance. Strong polymer-filler
intentction s will
reduce swelling, as will a high degree ofcrosslinking. Other ingredients such as
plasticizers ami
processing aids will influence since they may be extracted during immersion
.
A wide variety of elastomers have been proposed for this study including
silicones,
poly(vinylidene fluoride:hexafluoropropylene) ,copolymer, polyisoprenes, styrene
butadiene
rubbers, nitrile rubbers, butyl rubbers, poly (chlorobutadiene), epichloroh
ydrins rubber>,
polysulfide rubbers, polyurethanes, chlorosulfonated polyethylene rubbers, ethylene
propylene
rubbers as well thermopla stic elastomers (TPE's) (Santoprenes, Geolasts, Hytrels
and'' butyl

TPE).

Compound ing ingredients have been chosen to give representative compositio
ns. Liquids, such
as plasticizers have been virtually eliminated due to their extractability. As is
typical, carbon
black has been added in most cases. Where appropriat e, several cure systems
have been
employed.

TEST METHODOLOGY (PHASE I)
A total of84fonnu lations will be compound ed, cure characterized and molded.
Compound ing
is accomplished using 2 roll mills and intemal mixo:rs. Cure characteristics are
determined with
an oscillating disk rheometer (OOR). Tensile test sheets and swelling
test buttons at·e
compression molded at optimum cure.
Polyuretha ne test sheets and swell test buttons are manufactu red using standard
casting
practices.
It was suggested by the manufactu rers that TPE's either be tested as received
or after injection
molding. Monsanto has provided sheets of both the Santopren es and the Geolast.
Hytrels ar<o
requested in the same form as the other TPE's. Suitable test samples will be
prepared from
materials ;eceived from the manufactu rer without further processing.
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